The validity of the cholesterol nucleation assay.
The validity of the cholesterol nucleation assay rests on the assumption that all cholesterol crystals are removed at the start of the assay so that de novo formation of crystals can be studied. In this paper we have tested the validity of this assumption. Cholesterol crystals were added to supersaturated model bile. Subsequently the mixtures were either filtered over a 0.22 micron filter or centrifuged at 37 degrees C for 2 h at 100,000 x g. After ultracentrifugation the isotropic interphase was collected. Using polarized light microscopy no crystals could be visualized in this fraction. However, the nucleation time of the isotropic interphase decreased from 6.8 +/- 1.1 days to 1.8 +/- 0.2 days (mean +/- S.E., P less than 0.01, n = 5) when 10-100 micrograms/ml crystals were added prior to centrifugation. Similar results were observed when instead of centrifugation the mixtures containing crystals were filtered. After filtration over a 0.22 micron filter no crystals could be detected in the filtrate. Yet the nucleation time of the filtrate decreased from 6.4 +/- 0.7 days to 3.1 +/- 0.5 days (mean +/- S.E.) when 10 micrograms/ml cholesterol crystals were added before filtration (n = 10, P less than 0.01). Since no cholesterol crystals could be detected at the start of the assay the reduction in nucleation time must have been brought about by cholesterol microcrystals that passed through the filter. Supplementation of cholesterol crystals to model bile did not accelerate the nucleation time when the samples were passed over a 0.02 micron filter, indicating that the size of the microcrystals was larger than 20 nm. The effect of addition of cholesterol crystals prior to filtration over a 0.22 micron filter was also tested in the crystal growth assay recently developed by Busch et al. ((1990) J. Lipid Res. 31, 1903-1909). Addition of crystals had only a minor effect on the assay. In conclusion, the reduced nucleation time of biles from gallstone patients is probably not only due to the presence of promoting or the absence of inhibiting proteins, but can be caused by the presence of small cholesterol crystals in these biles.